To the Editor,

 {#jmv25992-sec-0010}

The infection by severe acute respiratory syndrome coronavirus 2 (SARS‐CoV‐2) in humans produces the disease known as coronavirus disease 2019 (COVID 2019), which is able to trigger pneumonia followed by a pulmonary failure with fatal consequences. The entry to the organism of SARS‐CoV‐2 would be using the SARS‐CoV‐2 spike protein (S) as a ligand‐like key to open the cell "door," the angiotensin‐converting enzyme 2 (ACE2), which is a common target to other known previous coronaviruses, such as SARS‐CoV. The first effect of SARS‐CoV‐2 would be the blocking of the physiological activity of ACE2, preceding the cell death, and would account for the asymptomatic or first mild cold‐like symptoms.

The density or availability of ACE2 in a tissue or organ is determinant to maintain its activity and effects on the renin‐angiotensin system (RAS), and hence, the homeostasis of the vasoconstriction, blood pressure, heart, lung and kidney physiology, etc.[^1^](#jmv25992-bib-0001){ref-type="ref"} The loss of all these ACE2‐mediated effects and RAS homeostasis could be responsible for most of the clinical symptoms reported in patients with COVID 19. Moreover, lung alveoli cells such as type 2 pneumocytes and macrophages express ACE2 and are particularly vulnerable to SARS‐CoV‐2, that together with the lost of ACE2 activity seem to be responsible for the most worrying COVID 19 effects in the respiratory system, causing pneumonia and lung fibrosis.

Some authors have suggested the use of ACE2 inhibitors to block the virus infection of the cells expressing this enzyme, however to abolish or diminish its physiological effects does not seem to be a good idea, given their relevance in maintaining different organs functioning, specially the lungs.[^2^](#jmv25992-bib-0002){ref-type="ref"}

The inhibitors of the ACE (ACEIs) and angiotensin receptor blockers (ARBs), increase the availability of Ang 1‐7. The ARBs move the Ang II signaling to the ACE2 activation. Thus, it does not seem desirable to discontinue those treatments in the presence of SARS‐CoV‐2 infection.[^3^](#jmv25992-bib-0003){ref-type="ref"} The increase of Ang II by ACEIs or ARBs could be activating ACE2, maintaining it occupied with Ang II, delaying in some way SARS‐CoV‐2 binding, and gaining some precious time for the immune system response.

However, the problem that could arise with the ARBs and/or ACEIs treatments is the direct and/or indirect inhibition on the AT1R‐mediated effects on the RAS homeostasis. It could be a better idea to maintain unharmed the RAS in physiological conditions, that is, the activation of AT1R by Ang III, together with MasR by Ang 1‐7 as described in Chengs\'s[^2^](#jmv25992-bib-0002){ref-type="ref"} study. Although MasR activation by direct agonists could also contribute, SARS‐CoV‐2 would be initiating its first evil effects by blocking ACE2‐mediated activity. Therefore, to activate ACE2 together with blocking the binding of the S protein of SARS‐CoV‐2 could be much more efficacious.

The active site of ACE2 is probably common to the endogenous susbtrates, that is, Ang II, synthetic ACE2 activators, and the proper S protein of SARS‐CoV‐2. Some of these critical active‐site amino acid residues have been identified, such as the Arg273, which could also be necessary for the binding of both ACE2 activators and S protein.

The decrease of ACE2 activity is able to induce pneumonia; on the contrary, its activation protects against asthma, or decrease the inflammatory response in lung damage.[^4^](#jmv25992-bib-0004){ref-type="ref"}, [^5^](#jmv25992-bib-0005){ref-type="ref"} ACE2 activation is also able to protect from influenza A H5N1 infection. Moreover, SARS‐CoV‐2 could be affecting other organs or systems where ACE2 is expressed, including the central nervous system, where other coronaviruses such as SARS have shown the ability to infect certain brain areas entering by the olfactory bulb. The loss of olfaction has been reported in patients with COVID 19, which could be indicating olfactory bulb infection.

Then, the really positive treatment could be the activation of ACE2 with direct activators that could have two complementary therapeutic effects: on one side, avoiding the binding of protein S of SARS‐CoV‐2 to ACE2, and at the same time, promoting the protective effects of the enzyme on different organs preventing fibrosis and lung injury. The infection could remain in the upper respiratory tract and prevent other clinical complications in patients.

A very important previous result that has been reported by Cheng et al, is that the expression of ACE2 depends on age and sex as has been observed in rat lungs. There is a higher expression in younger animals and in females than in adults and males.[^6^](#jmv25992-bib-0006){ref-type="ref"} Then, it is foreseeable that higher ACE2 levels are present in lungs of children and young people than in adults and particularly in old men. This fact is in clear contradiction with the hypothesis that a high ACE2 expression could worsen the clinical symptoms of COVID 19 and that ACE2 inhibitors could be a treatment. On the contrary, a high expression of ACE2 in children, young people, and women would be coincident with the lower pathology and morbidity reported for COVID 19 in these groups of population.

Genetic ACE2 polymorphisms could account for the morbidity in children and young people, and may be related to the variability in COVID 19 symptoms that are being reported in different populations worldwide.[^7^](#jmv25992-bib-0007){ref-type="ref"}

In summary, ACE2 activators are able to avoid pulmonary fibrosis,[^8^](#jmv25992-bib-0008){ref-type="ref"} for example, xanthenone (XNT) or diminazene aceturate (DIZE) that is an antiparasitic drug mainly for veterinary use in cattle to treat trypanosomiasis.[^9^](#jmv25992-bib-0009){ref-type="ref"} Some medicines containing DIZE are commercially available, for example, Veriben® or Berenil®. XNT and DIZE promote the migration of CD 34 cells inducing vascular repair, effect mediated by Ang II. In addition, DIZE could improve the vascular and pulmonary hypertension,[^10^](#jmv25992-bib-0010){ref-type="ref"} alveolar remodeling, and other pathologies.[^11^](#jmv25992-bib-0011){ref-type="ref"}

The possible therapeutic effects of other antiparasitic drugs that are being used for the treatment of COVID 19, for example, chloroquine, could also share similar mechanisms reducing the binding of SARS‐CoV‐2 to ACE2 by decreasing its glycosylation.[^12^](#jmv25992-bib-0012){ref-type="ref"}

The ACE2 activators are a plausible therapeutic strategy to control the escalation of COVID 19 pandemic.
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